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MESSAGE FROM THE SECRETARY

In 1980, the U.S. Congress enacted the Low-Level Radioactive Waste Policy Act. It made each
state responsible for the disposal of such waste generated within its borders and encouraged
states to enter into compacts with each other.

The Pennsylvania General Assembly responded to the federal act by enacting the Appalachian
States Low-Level Waste Compact Act of 1985 (Act 1985-120). The Act permits Pennsylvania to
establish a regional disposal site for the Appalachian Compact states of Delaware, Maryland,
West Virginia, and Pennsylvania. Pennsylvania was selected as the initial host state because it
generates the largest amount of low-level radioactive waste (LLRW) within the Appalachian
Compact.

Since the Act was passed, the factors that drove the need for such a facility have changed
dramatically. In December 1998, the Department of Environmental Protection (DEP) announced
the suspension of efforts to site a LLRW facility in Pennsylvania. There is currently disposal
capacity for LLRW at two out-of-state facilities.

While Pennsylvania suspended the siting process, it maintains the ability to restart it should
circumstances again change. The wor k done under the statebds volu
screening process would provide a solid foundation for future work if necessary.

To help assure the public that LLRW is disposed of properly, the PennsylvaniaDEP6 s Bur eau of
Radiation Protection collects disposal data from the LLRW generators as well as from the U.S.

Depart ment (@OE)matioaal Ld RV database and the Energy Solutions disposal

facility in Clive, Utah, and the Waste Control Specialists disposal facility in Andrews, Texas. The

data is compiled and reported in this, the Annual Low-Level Radioactive Waste Program Report

to the Pennsylvania General Assembly and the Appalachian Compact Commission. This report

contains the LLRW generation data for calendar year 2015.

Sincerely,

e

Patrick McDonnell
Acting Secretary
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CHAPTER 1
INTRODUCTION

This report is prepared for submission to the Pennsylvania General Assembly and the Appalachian
Compact Commission (Commission). Its purpose is to fulfill the statutory requirements contained in
Section 901 of the Pennsylvania Low-Level Radioactive Waste (LLRW) Disposal Act (1988-12) and
Article 2 of the Act (1985-120).

Similar to the 2014 report, this report contains disposal information for Class B wastes from the
Appalachian Compact (Compact). In addition, there is a small amount of Class C LLRW disposed from
the Appalachian Compact generators. The opening of the Waste Control Specialists (WCS) disposal
facility in Andrews, Texas, to LLRW generators outside of the Texas LLRW Disposal Compact (member
states are Texas and Vermont) in 2013 allows for Class B and Class C LLRW waste disposal from the
Appalachian Compact generators.

Chapter 2 of this report contains activities of the Commission as well as the host state of Pennsylvania.

Chapter 3 contains a discussion of LLRW quantities generated in Pennsylvania and the Compact, waste
minimization, and toxicity of LLRW.

Chapter 4 contains the financial statistics and expenditures for Pennsylvania (calendar year 2015) and
the Commission (fiscal year 2014-2015), and a list of LLRW generators in the Compact for 2015.

Appendix A includes information on volume, curie content, waste class, radionuclides and waste toxicity

of LLRW generated. The information was obtained from the EnergySolutions facility in Clive, Utah; the

Wast e Cont r ositeif fgndrews,a éxassandtise Department of Energy (DOE)6 s nat i onal
database contained in the Manifest Information Management System (MIMS).

Appendix B contains pertinent LLRW disposal tables and charts for Pennsylvania and the other member
states of the Compact - Delaware, Maryland, and West Virginia.

Appendix C provides statistics related to volume and activity trends of LLRW during 1996 through 2015.

Appendix D includes theindepend ent audi torsd report of the Commissiondé

year 2014-15.



CHAPTER 2
APPALACHIAN STATES COMPACT ACTIVITIES

The Commission was established under a compact entered into by Delaware, Maryland, West Virginia,
and Pennsylvania. The U.S. Congress consented to the Compact in May 1988. The primary purpose of
the Compact is to provide for the regional management and disposal of LLRW as required by the federal
Low-Level Radioactive Waste Policy Act of 1980, as amended. Pennsylvania was designated as the
initial host state to provide a site for a regional facility because it generates more LLRW than the other
Compact members. Other important duties of the host state are to:

1 Ensure, consistent with applicable state and federal law, the protection and preservation of public
health, safety and environmental quality in the siting, design, development, licensing, operation,
closure, decommissioning, and long-term care for the institutional control period of the facility within
the state.

1 Prohibit the use of any shallow land burial and develop alternative means for treatment, storage, and
disposal of LLRW.

1 Establish requirements in law for financial responsibility. These requirements include purchase and
maintenance of adequate insurance by generators, brokers, carriers, and regional facility operators
and establish a long-term care fund to pay for preventative or corrective measures at the regional
facility.

1 Ensure that charges for disposal of LLRW at the regional facility are sufficient to fully fund the safe
disposal and perpetual care of the regional facility, and that charges are assessed without
discrimination based on the state of origin.

1 Ensure and maintain a manifest system that documents all waste-related activities of generators,
brokers and carriers, and establish the chain of custody of waste from its initial generation to the end
of its hazardous life.

Summary of the Host State Activities for Calendar Year 2015

The Department of Environmental Protection (department) continued to perform the administrative
responsibilities and duties of the Commission. The Commi ssi onbés powers and duti es
Appalachian States LLRW Compact Act of 1985 (Act 1985-120).

In April, a representative from the LLRW program represented the department at the Low-Level Waste

Forum (Forum) meeting in Alexandria, Virginia, as one of the Forum directors and a member of the

Executive Committee. The Forum was established to facilitate state and compact implementation of the

LLRW Policy Act and to promote the objectives of LLRW regional compacts. The department continued to

monitor the generation of LLRW in Pennsylvaniaandhas signi ficantly reduced the r
administrative LLRW reporting requirements by obtaining the appropriate disposal information directly

from the national MIMS database.

In October, the department held the annual meeting of the LLRW Committee (LLWAC). The primary

purpose of the meeting was to discuss regional and national issues and recent developments pertaining
todisposal of LLRW.Depart ment staff also provided an overview of
study on oil and gas operations in Pennsylvania (TENORM Study).

A representative from the LLRW program represented the department at the LLW Forum meeting in
Chicago, lllinois, as one of the Forum directors and a member of the Executive Committee. A department
representative also attended a meet i GuUupddSWEdhe For umds |

In November,th e de par t mepnogrénsstaff dodkdiMated and attended the 2015 annual meeting
of the Commission meeting in Harrisburg.

A representative from the depart m8WG. Atche requesnofiteted t o ser v
National Nuclear Security Administration (NNSA), the Forum formed the DSWG to solicit input from a

broad range of stakeholders and to prepare a report. The DSWG is currently working on implementing the
recommendations contained in the report. In 2015, the DSWG met with the representatives from the

Nuclear Regulatory Commission (NRC) and the Nuclear Energy Institute. The DSWG also participated in

several regional workshops and national conferences to
mission and to raise awareness about proper management and disposition of disused radioactive sealed

sources that pose a threat to national security.
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A representative fronmrtolge adne gaomtt mennute@s tloLRWr ve on the
on the 10 CFR Part 61 proposed rulemaking. The Working Group provided extensive comments to the
NRC regarding the agencybés proposed approach to revisi.

Summary of Commi ssionbs Actl4d-2015t i es f or Fi scal Year 20

InJuly 2014, the Commi ssionbés I ndependent Aud,icdnducteditsGnnead nawal t
audit of the Commi ssi domfiscalyéar (RYd20t3i14. [The audiadid @anidentifysany
instances of non-compliance that are required to be reported under the Government Auditing Standards.

In October 2014, a representative of the Commission attended the Forum meeting in Denver, Colorado.

In November 2014, the Commission held its annual meeting in Harrisburg. At this meeting, the

Commission elected its chairman and vice-c hai r man, reviewed the audit report
financial statements for FY 2013-14, reviewed and discussed the recent national developments involving

LLRW management and disposal, reviewed the LLRW generation report for the Compact, approved a

proposed budget for FY2015-16, and reviewed recent NRC Low-Level Waste Program activities.

In April 2015, a representative from the Commission attended the Forum meeting in Alexandria, Virginia.
The Commission continued to monitor the generation of LLRW in the Compact and continued to review
and assess the national developments, including the activities of the NRC, for any potential impact on

management and disposal of LLRW in the Compact.

Public Information Depositories

An information depository exists in four of the department regional offices and the State Library in
Harrisburg. These locations serve as depositories where interested parties may review information on the
LLRW program. A complete list of the LLRW program information depositories is provided in Table 2-1.

Please call 1-800-232-2786 (within PA) or visit the department's website listed on the back cover of this
report for more information.



TABLE 2-1

LOW-LEVEL RADIOACTIVE WASTE PROGRAM INFORMATION DEPOSITORIES
The following Commonwealth offices were supplied with copies of the department's LLRW
literature. Please call 1-800-232-2786 for information or visit the department's website listed on the
back cover of this report for assistance in locating LLRW materials.

DEP Regional Offices and the State Library

Northwest Regional Office Southeast Regional Office
230 Chestnut St. 2 E. Main St.

Meadville, PA 16335-3481 Norristown, PA 19401
(814) 332-6945 (484) 250-5900
Southcentral Regional Office Southwest Regional Office
909 Elmerton Ave. 400 Waterfront Drive
Harrisburg, PA 17110-8200 Pittsburgh, PA 15222-4745
(717) 705-4700 (412) 442-4000

Mailing Address:

Bureau of State Library
333 Market St.
Harrisburg, PA 17126
(717) 787-3273



CHAPTER 3
WASTE QUANTITIES GENERATED

Radioactive waste is radioactive material judged by the licensee as being no longer useful for its intended
purpose. Radioactive waste can also be legacy waste resulting from past contamination of a facility. This
legacy waste enters the waste stream after a facility is decontaminated. Radioactive waste can be
generally categorized as high-level, low-level, by-product material, special nuclear material and
transuranics or a combination of these. Radioactive waste can also be mixed with hazardous non-
radioactive waste, which is generally referred to as a mixed waste.

LLRW is waste that satisfies the definition in the LLRW Policy Amendments Act (LLRWPAA) of 1985. The
LLRWPAA defines LLRW as, "radioactive material that (A) is not high-level radioactive waste, spent
nuclear fuel or byproduct material as defined in Section 11e.2 of the Atomic Energy Act of 1954 and;

(B) which the NRC, consistent with existing law and in accordance with paragraph (A), classifies as
low-level radioactive waste."

Any LLRW that requires disposal at a licensed facility is considered generated waste, and the institution
or person that produces the waste is considered a generator. Since 1998, commercial LLRW is tabulated
by date, in the MIMS system, for the date it was actually disposed of at the Barnwell or the Energy
Solutions (formerly called Envirocare) LLRW disposal facilities. The LLRW disposed of at a DOE site is
not included in this report.

Generators of LLRW can be categorized according to the type of operation or service they conduct. In the
Compact, waste generator types are categorized as nuclear power plant (utility), medical, academic,
government, or industrial.

Utilities include all the nuclear reactors that are used for generation of electricity in the Compact. Medical
facilities include hospitals, clinics, and medical colleges where radioactive materials are used for medical
applications. Academic facilities include universities and other institutions of higher learning that generate
LLRW. Government facilities include federal, state, county and municipal operated institutions that
generate LLRW. Industrial facilities may generate LLRW as part of the manufacturing process, research,
waste-volume reduction, sample analysis, and facility or equipment decontamination.

Pennsylvania and Appalachian Compact LLRW Quantities

As of July 1, 2008, the Barnwell LLRW disposal site in South Carolina stopped accepting LLRW from
outside of the Atlantic Compact (Connecticut, New Jersey, and South Carolina). Therefore, the LLRW
generators within the Compact no longer had a disposal option for Class B and C wastes and certain
types of Class A waste. Both Pennsylvania and the Commission were monitoring and tracking the
generation of these types of wastes, which were stored by the LLRW generators in the Compact. As of
2014, WCS disposal facility in Andrews, Texas, has been accepting Class B and Class C LLRW from
several utilities in the Compact.

Pennsylvania generators disposed of the largest volume and activity (radioactivity) of LLRW among the
Compact states. Quantities and activity totals of LLRW by facility type and state for 2015 are listed in
Tables and Charts B-1 and B-2.

The total volume of waste disposed of by the Compact LLRW generators in 2015 was about

109,490 cubic feet (ft®). This amount was mainly due to waste from the utility, government, and industrial
categories (see Table and Chart B-1). The largest volume of LLRW disposed of was from the nuclear
utility sector in the Compact. The large contribution of waste volume by the government category in
2015 is due to disposal of low-activity decontamination waste fromt h e U. S .AbeAleemirévig
Grounds in Maryland. The waste generated from this site is high in volume but low in activity.

The 2015 LLRW activity from the Compact is about 4,175 curies (Ci). The greatest contribution is from the
nuclear utility sector (see Table and Chart B-2). The disposal activity and volume tabulated in the
aforementioned tables and charts include Class A, Class B, and a small amount of Class C LLRW.

LLRW must be classified according to 10 CFR 61.55 before it can be shipped for disposal. In 2015,
except for a very small amount of Class A and Class C waste, nearly all of the LLRW disposed of at WCS
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from the Compact was Class B LLRW. Almost all of the Class A waste was disposed of at the
EnergySolutions site.

Table B-3 contains information on the radioactive isotopes in the LLRW disposed of from the Compacté s
generators in 2015. The characterization and quantification of these isotopes are generally performed
several months prior to disposal. Therefore, due to the short half-life of some listed isotopes and the
in-growth of some others, the actual isotopic characterization and activity will be different at the time of
disposal.

Table B-4 contains information on 2015 Compact LLRW disposal volume and activity by percentage of
disposal at WCS and EnergySolutions LLRW sites.

Waste Minimization

Waste minimization can be accomplished by two different methods: source reduction and volume
reduction. Source reduction is achieved by process maodification, materials replacement, and segregation.
Volume reduction is generally achieved by compaction or incineration. Appendix C discusses volume and
activity trends from 1996 to 2015.

Toxicity of Low-Level Radioactive Waste

The toxicity of LLRW is a function of its constituent radionuclides. Toxicity is based on drinking water
standards and expressed in two ways, as shown in Table A-2 of Appendix A.

Toxicity is first expressed as the annual concentration in picocuries per liter (pCi/L) of beta particle and
photon radioactivity in drinking water that produces an annual dose equivalent to the total body or any
internal organ of no more than 4 millirems (mrem) per year.! For gross alpha-emitting radionuclides,
excluding radon and uranium, the maximum contaminant level (MCL) in drinking water is 15 pCi/L.2 For
combined radium-226 and radium-228, the MCL in drinking water is 5 pCi/L.2 The second column of
Table A-2 shows radionuclide concentrations in pCi/L in drinking water that would yield a risk equal to that
from a dose rate of 4 mrem per year. Lower concentration quantity indicates higher toxicity.

The second mode of indicating toxicity is by comparing toxicity of each radionuclide to that of tritium (H-3)
and expressing it as relative toxicity. Tritium is one of the least toxic of radionuclides and is assigned a
value of 1. Relative toxicity of other radionuclides is calculated in column three of Table A-2, where higher
numbers indicate higher toxicity. Radionuclides are listed without their half-lives in Table A-2; however,
arrangement of radionuclides by their half-life ranges is provided in Table B-3, which is also arranged by
nuclide and activity.

t Based on 40 CFR 141.16(a), and proposed revision to 40 CFR 141, published as Appendix C on
Sept. 30, 1986, 51 FR 34859.

2 40 CFR 141.15(b)

3 40 CFR 141.15(a)



CHAPTER 4
FINANCIAL STATISTICS

The Pennsylvania LLRW Disposal Act (1988-12) requires the annual report to include financial statistics
relating to all aspects of the Compact and the regional disposal facility. This chapter includes financial
information on the host state of Pennsylvania and the Commission.

Pennsylvania law, in the form of the LLRW Disposal Act and the LLRW Disposal Regional Facility Act
(Act 1990-107), established funds to pay the costs of developing an LLRW disposal facility in
Pennsylvania. Funds were generated from mandatory contributions by utilities in Pennsylvania and
voluntary contributions from a utility in Maryland. The maximum amount of money mandated for the
Regional Facility Siting Fund was about $33 million.

Pennsylvania General Fund money was also appropriated for the LLRW program. The Acts state that
funds used from the General Fund must be repaid to that fund within five years after the LLRW facility
begins disposal operations. Repayments to the General Fund will be taken from surcharges on the waste
during facility operation.

Expenditures of the Host State and the Appalachian Compact Commission

Table 4-1 contains the financial information of the host state, Pennsylvania, and the Commission for
calendar year 2015 and fiscal year 2014-15, respectively.

TABLE 4-1

Pennsylvania and Appalachian Compact Commission Expenditures

PENNSYLVANIA FY 2014-15
(HOST STATE) APPALACHIAN
EXPENDITURES CY 2015 COMPACT COMMISSION

GRANTS $0.00 $0.00
PERSONNEL $73,662.50 $0.00
GENERAL EXPENSE $27,364.95 $26,325.00
CONTRACTOR SERVICES $0.00 $0.00
TOTAL $101,027.45 $26,325.00
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TABLE A-1

APPALACHIAN COMPACT LLRW DISPOSERS BY STATE AND COUNTY FOR 2015

County
Allegheny

Beaver
Berks
Bradford
Bucks
Butler
Centre

Chester
Clinton
Columbia
Cumberland

Dauphin
Delaware

Elk
Franklin
Lancaster
Lawrence
Lehigh

Luzerne

Military
Montgomery

Northampton

Pennsylvania

Facility

Applied Health Physics

Carnegie Mellon University - Mellon Institute
RJ Lee

West Penn Hospital

Westinghouse Science & Technology Center
First Energy Nuclear Operating Co. - Beaver Valley
Global Advanced Metals USA

Global Tungsten And Powders Corp.

Council Rock High School - North

11-VI, Incorporated

MPI Research, Inc.

Pennsylvania State University

Stroud Water Research Center

Air Parts Of Lock Haven

USEPA Region 3-Safety Light Superfund Site
Dickinson College

Mechanicsburg High School

Exelon Corporation - TMI 1

Lyondell Chemical

Swarthmore College

Villanova University

Elk County Catholic High School

Knepper's Kleen Water

Franklin And Marshall College

Alaron Corporation

AERC Recycling Solutions

Lehigh Valley Health Network

Talen Energy Corporation (formerly PP&L) - SSES
AWS For DLA Distribution Center Susquehanna
Bryn Mawr Hospital

Exelon Corporation - Limerick

Glaxo Smith Kline - Collegeville

Glaxo Smith Kline Beecham-King Of Prussia
Houghton International

Janssen Research & Development

Lionville Laboratory

Teva Pharmaceuticals USA

Unitech Services Group, Inc.

United Phosphorus

Moravian College

Generator Type
Industry
Academic
Industry
Medical
Industry
Utility
Industry
Industry
Academic
Industry
Industry
Academic
Industry
Industry
Government
Academic
Academic
Utility
Industry
Academic
Academic
Academic
Industry
Academic
Industry
Industry
Medical
Utility
Government
Medical
Utility
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Academic



Philadelphia

Westmoreland

York

County
New Castle

Sussex

County
Allegany
Baltimore

Baltimore City

Calvert
Frederick

Howard
Military

Montgomery

Avid Radiopharmaceuticals

City Of Philadelphia Water Dept.

Drexel University

Philadelphia VA Medical Center

University Of Pennsylvania

Pace Analytical Services, Inc.

Westinghouse Electric Company, LLC - Waltz Mill
Exelon Corporation - Peach Bottom

FCI USA

Delaware

Facility

Delmarva Power And Light Company
E.l. DuPont De Nemours & Co.
University Of Delaware

Beebe Medical Center

Maryland

Facility
Western Maryland Hospital
Johns Hopkins Imaging - White Marsh
Towson University
Baltimore Gas & Electric Company
Baltimore Scrap
Gilman School
In Vitro Technologies, Inc.
Johns Hopkins Medical Institution
Johns Hopkins University
University Of Maryland - Baltimore
Wheelabrator-Baltimore
Exelon Corporation - Calvert Cliffs
Clym Environmental Services, LLC
Frederick Memorial Hospital
Ecology Services, Inc.- Columbia
Department Of The Army APG
U.S. Army Medical Research Inst. Of Chem. Defense
Bioreliance
Dade Moeller Consulting Division
Food And Drug Administration/CDER
Medimmune Inc.
National Institute Of Standards And Technology
Next Day Dumpsters - Potomac
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Industry
Government
Academic
Government
Academic
Industry
Industry
Utility
Industry

Generator Type
Industry

Industry
Academic
Medical

Generator Type
Medical
Medical
Academic
Industry
Industry
Academic
Industry
Medical
Academic
Medical
Industry
Utility
Industry
Medical
Industry
Government
Government
Industry
Industry
Government
Industry
Government
Industry



Prince George's

Talbot
Wicomico

County
Monongalia

Otsuka Maryland Medical Labs

Teva Biopharmaceuticals USA Inc.
Laurel Diagnostic Imaging

Potomac Metals Inc.- Beltsville
Smithsonian Institution Garber Facility
University Of Maryland

Wildlife International, Ltd.

Parkside High School

Peninsula Regional Medical Center

West Virginia

Facility
West Virginia University
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Industry
Medical
Industry
Government
Academic
Industry
Academic
Medical

Generator Type
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Radionuclides
Tritium (H-3)
Americium-241
Americium-23
Antimony-122
Antimony-124
Antimony-125
Barium-131
Barium-140
Beryllium-7
Bismuth-207
Cadmium-109
Calcium-45
Californium-252
Carbon-14
Cerium-141
Cesium-134
Cesium-136
Cesium-137
Chlorine-36
Chromium-51
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-243
Curium-244
Europium-152
Europium-154
Ruthenium-103
Scandium-46
Silver-110M
Sodium-24
Strontium-89
Sulfur-35
Technetium-99
Thorium-228
Thorium-232
Thallium-204
Transuranics
Yttrium-90
Zinc-65

Concentration?

(pCilL)
9.0E04
4.0E00
1.5E01
2.0E03
1.0E03
4.0E03
7.0E03
1.0E03
1.0E05
2.0E03
5.0E02
2.0E03
1.5E01
3.0E03
4.0E03
8.0E01
5.0E02
1.0E02
2.0E03
8.0E04
6.0E03
2.0E03
2.0E02
1.5E01
1.5E01
1.5E01
2.0E03
1.0E03
4.0E03
2.0E03
7.0E02
4.0E03
9.0E02
1.0E04
5.0E03
1.5E01
1.5E01
2.0E03
1.5E01
1.0E03
4.0E02

TABLE A-2
TOXICITY TABLE OF INDIVIDUAL RADIONUCLIDES

RelativeP
Toxicity Radionuclides
1.0 Europium-155
22,500.0 Gadolinium-153
6,000.0 Hafnium-181
45.0 lodine-125
90.0 lodine-129
22.5 lodine-131
12.9 lodine-133
90.0 Iridium-192
0.9 Iron-55
45.0 Iron-59
180.0 Lanthanum-140
45.0 Lead-203
6,000.0 Manganese-54
30.0 Neptunium-237
225 Nickel-59
1,125.0 Nickel-63
180.0 Niobium-95
900.0 Phosphorus-32
45.0 Plutonium-238
1.1 Plutonium-239
15.0 Plutonium-240
45.0 Plutonium-241
450.0 Plutonium-242
6,000.0 Polonium-210
6,000.0 Promethium-149
6,000.0 Protactinium-233
45.0 Radium-226
90.0 Rubidium-86
225 Ruthenium-106
45.0 Selenium-75
128.6 Sodium-22
225 Strontium-85
100.0 Strontium-90
9.0 Tantalum-182
18.0 Tellurium-125M
6,000.0 Thorium-230
6,000.0 Thallium-202
45.0 Tin-113
6,000.0 Vanadium-48
90.0 Yttrium-91
225.0 Zirconium-95

Concentration?

(pCilL)
7.0E03
1.0E04
3.0E03
1.0E03
1.0E02
7.0E02
4.0E02
2.0E03
1.0E04
1.0E03
1.0E03
1.0E04
3.0E03
1.5E01
3.0E04
1.0E04
5.0E03
7.0E02
1.5E01
4.0E01
1.5E01
1.5E01
1.5E01
1.5E01
3.0E03
3.0E03
1.5E01
6.0E02
3.0E02
6.0E02
5.0E02
4.0E03
5.0E01
2.0E03
2.0E03
1.5E01
4.0E03
4.0E03
2.0E03
1.0E03
3.0E03

RelativeP
Toxicity
12.9
9.0
30.0
90.0
900.0
128.6
225.0
45.0
9.0
90.0
90.0
9.0
30.0
6,000.0
3.0
9.0
18.0
128.6
6,000.0
2,250.0
6,000.0
6,000.0
6,000.0
6,000.0
30.0
30.0
6,000.0
150.0
300.0
150.0
180.0
225
1,800.0
45.0
45.0
6,000.0
22.5
22.5
45.0
90.0
30.0

a Concentration of beta and photon radioactivity in drinking water yielding a risk equal to that from a dose rate of 4 mrem/year
(proposed revision to 40 CFR 141, 51 FR 34859, Sept. 30, 1986).
b Toxicity of radionuclides compared to tritium, which has a value of 1.
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TABLE B-1

Appalachian Compact 2015 Disposed LLRW Volume by State and Facility Type

Facility Type/State wv DE MD PA Total
Academic 19.0 4.2 31.8 103.3 158.3
Government 0 0 13,800.9 385.0 14,185.9
Industry 0 38.3 529.4 6,145.4 6,713.1
Medical 0 2.7 91.0 7.8 101.5
Utility 0 0 3,749.8 84,581.4 88,331.2
Total 19.0 45.2 18,202.9 91,222.9 109,490.0

This datais for LLRW disposal at the Energy Solutions site in Clive, Utah, and the WCS site in Andrews, Texas.
Volume is in cubic feet.
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TABLE B-2

Appalachian Compact 2015 Disposed LLRW Activity by State and Facility Type

Facility
Type/State WV DE MD PA Total

Academic 0.023 0.007 0.0127 0.03 0.08
Government 0 0 0.78 12.01 12.79
Industry 0 | 0.0001 11.94 53.43 65.38
Medical 0 | 0.0004 0.19 0.02 0.21
Utility 0 0 14.90 4,081.82 4,096.72
Total 0.023 0.01 27.83 4,147.31 4,175.17

This data is for LLRW disposal at the Energy Solutions site in Clive, Utah, and the WCS site in Andrews, Texas.
Activity is in curies.

CHART B-2
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TABLE B-3: Appalachian Compact 2015 LLRW Isotopes Sorted by Isotope

Isotope Element Half-life Yr. Curies Isotope Element Half-life Yr. Curies
Ag-108 silver 4.5061E-06 0.00034 Nb-95 niobium 9.5989E-02 1.607514
Ag-108m silver 1.2700E+02 0.004681 Ni-59 nickel 7.5000E+04 2.561258
Ag-110 silver 7.7858E-07 0.000779 Ni-63 nickel 1.0010E+02 591.911151
Ag-110m silver 6.8405E-01 0.299023 Np-237 neptunium 2.1400E+06 < 0.000001
Am-241 americium 4.3220E+02 0.0109 P-32 phosphorus 3.9124E-02 0.000116
Ar-39 argon 2.6900E+02 < 0.000001 P-33 phosphorus 6.9542E-02 0.00026
Ba-133 barium 1.0500E+01 0.005576 Pb-210 lead 2.2260E+01 0.000321
Ba-140 barium 3.5015E-02 < 0.000001 Pm-147 promethium 2.6234E+00 0.182969
Be-7 beryllium 1.4631E-01 0.001715 Po-210 polonium 3.7887E-01 0.000002
C-14 carbon 5.7300E+03 5.89212 Pt-193 platinum 5.0000E+01 < 0.000001
Ca-45 calcium 4.4545E-01 0.010451 Pu-238 plutonium 8.7750E+01 0.010568
Cd-109 cadmium 1.2704E+00 0.604136 Pu-239 plutonium 2.4131E+04 0.004462
Ce-139 cerium 3.7689E-01 0.00413 Pu-240 plutonium 6.5370E+03 0.000495
Ce-141 cerium 8.8981E-02 0.00419 Pu-241 plutonium 1.4400E+01 0.970306
Ce-144 cerium 7.7837E-01 5.665847 Pu-242 plutonium 3.7580E+05 < 0.000001
Cf-252 californium 2.6390E+00 < 0.000001 Ra-226 radium 1.6000E+03 0.037472
CI-36 chlorine 3.0100E+05 0.000008 Ra-228 radium 5.7500E+00 0.00004
Cm-242 curium 4.4682E-01 0.001218 Rb-83 rubidium 2.3600E-01 < 0.000001
Cm-243 curium 2.8500E+01 0.000647 Ru-103 ruthenium 1.0773E-01 0.005152
Cm-244 curium 1.8110E+01 0.008735 Ru-106 ruthenium 1.0081E+00 0.001458
Co-56 cobalt 2.1563E-01 < 0.000001 S-35 sulfur 2.3940E-01 0.000069
Co-57 cobalt 7.4169E-01 0.639878 Sb-122 antimony 7.3922E-03 < 0.000001
Co-58 cobalt 1.9384E-01 34.819025 Sb-124 antimony 1.6482E-01 0.022929
Co-60 cobalt 5.2710E+00 | 1867.307964 Sb-125 antimony 2.7700E+00 0.755174
Cr-51 chromium 7.5850E-02 6.663235 Sc-46 scandium 2.2943E-01 < 0.000001
Cs-134 cesium 2.0620E+00 15.383168 Sm-151 samarium 9.0000E+01 < 0.000001
Cs-137 cesium 3.0170E+01 117.021828 Sn-113 tin 3.1513E-01 0.009345
Cu-64 copper 1.4489E-03 < 0.000001 Sr-82 strontium 6.8447E-02 0.00092
Eu-152 europium 1.3600E+01 0.056544 Sr-85 strontium 1.7752E-01 0.000017
Eu-154 europium 8.8000E+00 0.031646 Sr-89 strontium 1.3840E-01 0.009019
Eu-155 europium 4.9600E+00 0.000935 Sr-90 strontium 2.8600E+01 4.961903
Fe-55 iron 2.7000E+00 | 1386.877424 Ta-182 tantalum 3.1414E-01 0.014144
Fe-59 iron 1.2219E-01 0.461781 Tc-99 technetium 2.1300E+05 0.278452
Gd-153 gadolinium 6.6147E-01 0.02731 Te-123m tellurium 3.2772E-01 < 0.000001
Ge-68 germanium 7.8850E-01 0.001048 Te-125m tellurium 1.5880E-01 < 0.000001
H-3 tritium 1.2280E+01 15.917027 Th-228 thorium 1.9132E+00 0.000253
Hf-181 hafnium 1.1606E-01 0.016233 Th-229 thorium 7.3400E+03 0.0021
Ho-166m holmium 1.2000E+03 < 0.000001 Th-230 thorium 7.7000E+04 0.00156
1-125 iodine 1.6466E-01 0.121987 Th-232 thorium 1.4050E+10 0.097014
1-129 iodine 1.5700E+07 0.004112 Th-NAT natural thorium 1.4050E+10 0.003031
1-131 iodine 2.2012E-02 0.000891 Ti-44 titanium 4.7300E+01 < 0.000001
Ir-192 iridium 2.0266E-01 0.00005 TI-204 thallium 3.7790E+00 0.000203
K-40 potassium 1.2770E+09 0.006695 U-233 uranium 1.5920E+05 0.000193
Kr-85 krypton 1.0720E+01 0.00416 U-234 uranium 2.4450E+05 0.000131
La-140 lanthanum 4.5882E-03 0.000039 U-235 uranium 7.0380E+08 0.000012
Mn-52 manganese 1.5307E-02 < 0.000001 U-236 uranium 3.4150E+06 < 0.000001
Mn-53 manganese 3.7000E+06 < 0.000001 U-238 uranium 4.4680E+09 0.00016
Mn-54 manganese 8.5613E-01 50.69018 U-DEP | depleted uranium | 4.4680E+09 0.366077
Mo-93 molybdenum | 3.5000E+03 0.005681 U-NAT natural uranium | 4.4680E+09 0.000106
Mo-99 molybdenum | 7.5314E-03 < 0.000001 Y-88 yttrium 2.9186E-01 < 0.000001
Na-22 sodium 2.6020E+00 0.002183 Zn-65 zinc 6.6913E-01 61.567749
Nb-94 niobium 2.0300E+04 0.010313 Zr-95 zirconium 1.7528E-01 1.307536
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CHART B-4

Appalachian Compact 2015 Percent Disposed LLRW Volume and Activity by Disposal Site
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Discussion of Low-Level Radioactive Waste Trends in the Appalachian Compact

The DOE's National Low-Level Waste Management Program's MIMS has been collecting data on LLRW
generated in Pennsylvania since 1986. MIMS data can be found on the D O E dvsbsite
at: http://mims.doe.gov.

The total volume as calculated from the MIMS data for 2015 for the Compact LLRW generators is about
109,490 ft3. The LLRW volume decreased slightly in 2015. During the last ten years, the LLRW volume
from the Appalachian Compact has been fairly consistent. However, there can be large increases in the
volume due to large decontamination and decommissioning (D & D) projects as in years 2000 and 2001.
It is difficult to predict the volume of D&D waste because it depends on several factors, such as the
timeframe designated for decommissioning activities and decisions made by corporate and regulatory
authorities. (See Table and Chart C-1.)

The traditional volume-reduction methods are not effective for most D&D wastes, which generally consist
of building debris and soil. On the other hand, most D&D wastes have extremely low radioactivity per
volume (also known as low-specific activity). The majority of the D&D waste produced in the United
States is shipped to the EnergySolutions facility in Clive, Utah. Furthermore, most of this low-specific
activity D&D waste would not have been disposed of at the proposed Pennsylvania LLRW site due to the
proposed design and waste criteria of the facility.

The 2015 LLRW activity (radioactivity) from the Compact is about 4,175 Ci. This increase from 2014 is
mainly due to the disposal of Class B waste at the WCS facility by the utilities, including disposal of stored
Class B LLRW. The closure of the Barnwell facility to waste disposal from outside the Atlantic Compact
has had a significant impact on the activity trend of LLRW in the Compact during the years 2009 through
2013. During these years, only the lower activity Class A waste was disposed of by the Compactd s
generators at the EnergySolutions LLRW site. This is the reason the reported activity of LLRW after 2008
is very low. Although the activityo f t h e Co mp ia tehding up laftelRRWL3 due to Class B and
Class C LLRW disposal access at the WCS site, most of the LLRW activity is in Class C waste. The
majority of the Class C waste is contained in irradiated reactor components, which are being stored at the
nuclear power plant sites. (See Table and Chart C-2.)

The DOE's MIMS database does not include LLRW disposed of at the EnergySolutions facility prior to
1998. This omission of historical data would affect waste generation trend information for volume, but
would not have a significant impact on the radioactivity of LLRW. This is because, historically, about

99 percent of the Compact's LLRW activity has been shipped to the Barnwell disposal site for burial. The
MIMS database includes LLRW volume and activity data for the Barnwell disposal site from 1986 through
2008 for the Compact.
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TABLE C-1: Appalachian Compact Disposed LLRW Volume from 1996 to 2015

Year wv DE MD PA Total
1996 34.8 127.2 3,391.1 24,203.1 27,756.2
1997 1.8 23.9 3,096.5 14,486.2 17,608.4
1998 48.0 173.8 7,604.6 42,686.0 50,512.4
1999 158.7 80.6 8,406.8 143,043.7 151,689.8
2000 53.4 27.6 9,766.8 421,398.1 431,245.9
2001 44.1 76.2 10,759.9 534,429.4 545,309.6
2002 183.3 366.4 6,752.8 55,371.4 62,673.9
2003 151.8 73.5 3,703.1 74,901.0 78,829.4
2004 34.8 48.8 13,177.8 55,136.0 68,397.4
2005 2.4 74.2 107,956.4 91,292.6 199,325.6
2006 38.0 59.2 48,131.8 57,627.7 105,856.7
2007 48.7 42.7 21,015.6 78,454.5 99,561.5
2008 132.2 414.8 6,702.5 113,483.2 120,732.7
2009 * 134.1 431.2 21,451.3 103,666.9 125,683.5
2010 * 11.3 29.4 22,957.6 76,519.4 99,517.7
2011 * 19.1 1,061.0 10,568.7 155,508.5 167,157.3
2012 * 21.0 75.2 12,364.3 122,380.2 134,840.7
2013~ 44.8 339.5 23,597.2 72,066.9 96,048.4
2014* * 24.8 42.7 72,334.3 56,040.4 128,442.2
2015* * 19.0 45.2 18,202.9 91,222.9 109,490.0
Total 1,206.0 3,613.0 431,942.0 2,383,918.1 grand total
to 2015 2,820,679.2

Volume is in cubic feet. * 2009 through 2013 LLRW volume only includes disposal at Energy Solutions in Clive,
Utah. ** 2014 and 2015 volume includes disposal at Energy Solutions in Clive, Utah, and WCS in Andrews, Texas.

Years 1996 to 2008 include disposal at Barnwell, South Carolina, and Energy Solutions, Clive, Utah.
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TABLE C-2: Appalachian Compact Disposed LLRW Activity from 1996 to 2015

Year WV DE MD PA Total
1996 0.1 5.6 349.1 71,900.5 72,255.4
1997 0.03 1.3 198.5 8,017.9 8,217.7
1998 37.3 0.1 531.5 43,691.0 44,259.9
1999 0.5 0.1 1,335.7 86,618.0 87,954.3
2000 2.2 0.02 484.0 357,624.4 358,110.7
2001 0.03 0.03 903.3 168,919.6 169,822.9
2002 0.1 0.5 2445 6,777.4 7,022.5
2003 0.2 24.7 166.3 241,649.8 241,840.9
2004 0.8 0.2 11,830.7 18,890.3 30,722.0
2005 0.7 31.3 156.8 58,786.2 58,974.9
2006 0.03 11.9 60.1 91,719.1 91,7911
2007 0.2 12.9 25,304.7 492,579.3 517,897.0
2008 0.1 12.2 2,1815 283,328.8 285,522.6

2009 * 0.02 0.5 4.7 1,001.4 1,006.6
2010 * 0.01 0.03 14 656.8 658.2
2011 * 0.02 1.0 1.8 492.6 495.5
2012 * 0.003 0.01 2.1 449.3 451.4
2013 * 0.01 45.3 15.7 458.5 519.5

2014 ** 0.002 0.01 260.7 1,212.8 1,473.5

2015 ** 0.02 0.007 27.8 4,147.3 4,175.2
Total 42.4 147.7 44,060.9 1,938,921.1 grand total

to 2015 1,983,171.8

Activity is in curies. * 2009 through 2013 LLRW activity only includes disposal at Energy Solutions in Clive, Utah.
** 2014 and 2015 activity includes disposal at Energy Solutions in Clive, Utah, and WCS in Andrews, Texas. Years
1996 to 2008 includes disposal at Barnwell, South Carolina, and Energy Solutions, Clive, Utah.

CHART C-2
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Greenawalt & Company, P.C.

James E. Lyons

CERTIFIED PUBLIC ACCOUNTANTS Deborah . Kelly

O Since 1955 Scott J. Christ
- Ronald S. Morgan
Howard R. Greenawalt

INDEPENDENT AUDITOR’S REPORT Creedon R. Hoffman

Commission Members

Appalachian States Low-Level
Radioactive Waste Commission

Harrisburg, Pennsylvania

Report on the Financial Statements

We have audited the accompanying financial statements of the governmental activities and each major fund of
Appalachian States Low-Level Radioactive Waste Commission as of and for the years ended June 30, 2015 and
2014, and the related notes to the financial statements, which collectively comprise the Commission’s basic financial
statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance with
accounting principles generally accepted in the United States of America; this includes the design, implementation,
and maintenance of internal control relevant to the preparation and fair presentation of financial statements that are
free from material misstatement, whether due to fraud or error,

Auditor’s Responsibility

Our responsibility is to express opinions on these financial statements based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America and the standards applicable
to financial audits contained in Government Auditing Standards, issued by the Comptroller General of the United
States. Those standards require that we plan and perform the audit to obtain reasonable assurance about whether the
financial statements are free of material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the financial
statements. The procedures selected depend on the auditor's judgment, including the assessment of the risks of
material misstatement of the financial statements, whether due to fraud or error. In making those risk assessments,
the auditor considers internal control relevant to the entity's preparation and fair presentation of the financial
statements in order to design audit procedures that are appropriate in the circumstances, but not for the purpose of
expressing an opinion on the effectiveness of the entity's internal control. Accordingly, we express no such opinion.
An audit also includes evaluating the appropriateness of accounting policies used and the reasonableness of
significant accounting estimates made by management, as well as evaluating the overall presentation of the financial
statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.
IAR -1

400 West Main Street « Mechanicsburg, PA 17055 « 717.766.4763 « Fax 717.766.2731

62 West Pomfret Street « Carlisle, PA 17013 » 717.243.4822 « Fax 717.258.9372
www.greenawalt.ce
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